This communication presents a new method of detecting the behaviour pattern in Sprague-Dawley (SD) rats based on the measurement of the dielectric properties of blood plasma at microwave frequencies at different periods of time. The microwave measurements were performed by rectangular cavity perturbation method in the S-band of microwave frequency with the blood plasma collected from normal rats (Controls) as well as chemically induced rats (Aβ). A change is observed in the dielectric properties of the Aβ samples but not the controls samples at the extended period of time. This measurement technique is simple and the collection of blood from the rats is nonsurgical in nature. These results prove a new method of diagnosing Alzheimer's Disease (AD) using microwave techniques.
Introduction
Alzheimer's Disease, (AD) is the most common form of dementia with no cure at the moment. It worsens as it progresses, and eventually leads to death. The concept of senile dementia has evolved from a rather vague notion that mental decline occurred inevitably in old age, to become defined today by a distinct set of clinical and pathological features with the potential for treatment and preven-Journal of Electromagnetic Analysis and Applications tion within grasp [1] . Alzheimer's Disease (AD) is diagnosed in people over 65 years of age although the less-prevalent early-onset AD can occur much earlier.
Modern advances in therapeutic and preventive strategies that lead to even small delays in the onset and progression of Alzheimer's Disease can significantly reduce the global burden of this disease [2] [3] .
The microwave technology is often used in various diagnostic and therapeutic applications in medicine [4] . Dielectric properties of various human tissues and body fluids are studied and reported at different RF frequencies [5] [6] [7] . Various measurement methods are used to measure the complex permittivity of a material and the method of choice depends on factors like the nature of the samples under study and the frequency range used [8] [9] [10] [11] . When only very small volumes of the sample are available, the cavity perturbation technique is an attractive option as it requires only minute volumes for the measurement [12] . This makes it suitable for the dielectric study of blood plasma, as only very small volumes can be extracted from the Sprague-Dawley rats. However, no data is currently available for the complex permittivity of blood plasma of Sprague-Dawley rats in the literature. In this study the rectangular cavity perturbation technique has been employed for the measurement of the dielectric properties of blood plasma obtained from normal rats (Controls) as well as chemically induced rats (Aβ samples) in the frequency range 2 to 4 GHz. It is observed that an appreciable a change in the dielectric properties of Aβ samples than the controls samples at the extended period of time. This microwave measurement procedure as well as the extraction of blood plasma from Sprague-Dawley rats is simple and nonsurgical in nature. These results prove a new method of diagnosing Alzheimer's Disease using microwave diagnostic procedures.
Sample Preparation
The study was conducted on Sprague-Dawley (SD) rats, weighing between 300 -350 g (8/9 weeks of age). The animals were randomly divided into 4 groups upon arrival and housed with two animals/cage under standard lighting conditions of 12 hour light/dark cycles of protocol [13] . They were given 7 days to acclimatize to the new environment before the experiments were conducted. They were given ad libitum and bedding was changed at least two times a week.
Pre-lesion behavioral trials were conducted using Morris Water Maze (MWM) in the temperature range 23˚C -30˚C and in order to assess the learning capacities of the animals from day 1 to 3. On day 5, each animal was given atropine (0.1 mg/kg, i.p.) and subsequently anaesthetized using sodium pentobarbital (60 mg/kg, i.p.). After full anaesthesia (the absence of hind paw reflex), 
Material and Methods
The experimental set-up consists of a transmission type S-band rectangular cavity resonator, Rohde & Schwarz ZVL network analyser. The cavity resonator is a transmission line with one or both ends closed. The numbers of resonant frequencies are determined by the length of the resonator. The resonator in this set-up is excited in the TE 10ρ mode. The sample holder which is made of glass in the form of a capillary tube flared to a disk shaped bulb at the bottom is placed into the cavity through the non-radiating cavity slot, at broader side of the cavity which can facilitate the easy movement of the holder. The resonant frequency f o and the corresponding quality factor Q o of the cavity at each resonant peak with the empty sample holder placed at the maximum electric field are noted. The same holder filled with known amount of sample under study is again introduced into the cavity resonator through the non-radiating slot. The resonant frequencies of the sample loaded cavity is selected and the position of the sample is adjusted for maximum perturbation (i.e. maximum shift of resonant frequency with minimum amplitude for the peak). The new resonant frequency f s and the quality factor Q s are noted. The same procedure is repeated for other resonant frequencies. The measurement are made from 2 GHz to 4 GHz of S-band in microwave region [14] .
Theory
When a material is introduced into a resonant cavity, the cavity field distribution and resonant frequency are changed which depend on shape, electromagnetic properties and its position in the fields of the cavity. Dielectric material interacts only with electric field in the cavity.
According to the theory of cavity perturbation, the complex frequency shift is related as [14] :
Equating (1) and (2) and separating real and imaginary parts results Journal of Electromagnetic Analysis and Applications 
Results and Discussion
The microwave experiment in blood plasma was done using cavity perturbation 
Conclusion
The microwave characterization has been performed in the blood plasma ob- 
